ABSTRACT: The corrosion resistance properties of plasma sprayed coating are often affected by pores and cracks. In this study, Fe-Cr nanoparticles alloy coating was prepared via suspension plasma spraying (SPS) under Q235, and FeCr microparticles alloy coating atmospheric plasma was sprayed (APS) under Q235 with the same component. Lots of pores and cracks were observed in micron-coating, few pores and cracks in nano-coating with SEM. nanoparticles there were close combination and uniform arrangement between particles in nano-coating by TEM. Via SECM test in 3.5 % (wt.) NaCl solution for 7 hour, vast and consecutive peaks were occurred in some concentrated area of micron-coating surface, a few peaks appeared in some concentrated area of micron-coating surface.
INTRODUCTION
Thermal spraying is a kind of surface engineering technologies which is utilized in almost all industrial fields. Owing to the feature of traditional thermal spraying process, the microstructures of the coatings are often characterized by the lamellar structures with the existence of various pores and cracks (Yu , 2011) .
By spraying nanoparticles instead of conventional microparticles, coatings can be obtained that exhibit different architectures and enhanced properties. In this study, micron-coating and nano-coating with the nominal composition Cr: 13.4% (wt.), Fe: 86.6% (wt.) was prepared via APS (SPS) on Q235 low-carbon steel, The commercial Ni micron size particles was used as undercoating material. The bond strength between coating and substrate will be increased by the heat-producing reaction between melting nickel as arriving at substrate (Culha, 2008) .
Scanning electrochemical microscopy (SECM) was used to investigate the corrosion of samples.
SECM is a relatively new and powerful technique in corrosion science, and it has been employed to visualize local corrosion with targets ranging from aluminum (Davoodi, 2005) , iron (Gabrielli, 2006) and bare stainless steel to the degradation of organic coatings (Bastos, 2005 and . Furthermore, SECM has been applied in its alternating current mode 600 (AC-SECM) (Katemann, 2003 and Katemann, 2002) to map local electrochemical properties at a constant frequency.
EXPERIMENTAL PROCEDURES
In fact, nanoparticles cannot be sprayed directly because of their low mass and poor flow ability (Berndt, 1998) . In order to solve this problem, suspension plasma spraying (SPS) method was used. High purity nanoparticles were used as raw material. Concentrated suspension with a 30 vol% total solids contents was prepared from the above materials. PAA (polyacrylic dispersant, DURAMAX™ D-3005, Rohm & Haas, USA) was added into the nanoparticles in order to disperse the nanoparticles. Then, the mixture was dispersed by mechanical agitation in 15 min.
Dry spraying with a dry capacity of 7 kg water/h was used to obtain the spray dried granules from suspension. The spray drying efficiency was about 40%-60%. Granule size distribution was measured by dry sieving. Spray dried granule bulk density was calculated from particles tapped density.
RESULTS AND DISSCUSSION

Microstructure of coatings
The SEM images of the cross-sectional morphology of micron-coating and nano-coating are shown in Figure. 1. As can be seen from (a), there were lots of cracks and pores. In Figure. Figure 2 , the nanoparticles presented diamond shape, and the diameter was 120 nm. Plasma spraying was a rapid process, the time of raw material in the plasma was less than 10 -3 s, and the cooling speed was fast, in a relatively short period, nanometer grains grew up too late, so nanocrystals were formed in the coating [11, 12] . In addition, there were close combination and uniform arrangement between particles. 
The SECM analysis
The three-dimensional images of micron-coating and nano-coating surface local scanned by tip of probe electrode were shown in Figure 3 , each peak in the images indicates local corrosion in the scanning area. In A1 and B1, the scanning image was smooth and had no obvious peaks. After 4 hours, A2 grew lots of peaks in area of x=60μm and x=90μm, and B2 occurred few peaks at x=90 μm. After 7 hours, as shown A3, vast and consecutive peaks occurred in area of x=60μm and the peaks disappeared in area of x=90μm. It showed that drastic corrosion were happened in area of x=60μm because of existence of big pores and cracks this area, and some small pores and cracks were blocked by the corrosion products in the area of x=90μm. In B3 peaks grew up gradually but be small compared with A3. It is due to that there were structure of the compact and less obvious pores and cracks in nanocoating.
CONCLUSIONS
1) Large numbers of pores and cracks of micron-coating can be observed clearly. There were fewer of pores and cracks in size and quantity of nano-coating.
2) The diamond-shaped nanoparticles were observed by TEM In nanocoating, the nanoparticles size were 120 nm (average diameter) and there were close combination and uniform arrangement between particles.
3) The SECM test was done for 7 hour. Due to reduction of coating pores and cracks, anti-local corrosive property of nanocoating was better than micron-coating.
